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Synopsis

Since the demand for 3D image processing technology has been rapidly growing during last years,
we have focused on researching high-performance 3D measurement and object recognition techniques.

We developed a line laser scanner system for 3D measurements that is available as an extension library to FAST's Windows
based image processing library. By experiment, we verified that the library provides highly accurate measurements. We also
propose a line laser scanner system that is able to deal with halation and partial occlusion.

Further, we developed a 3D solution package that contains 3D scanner functionality based on structured light, as well as
3D object recognition technology, to be used with 3D scan data or with conventional stereo cameras. Experimental results
demonstrate the accuracy of the object registration algorithm. The measuring accuracy using a structured light scanner in
our experimental setup was better than 10 um. The package comes with a TCP/IP interface that allows easy integration into
production systems.
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Fig. 1. 3D measurement system using line laser scanner.
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Fig. 2. Measurement data.
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Fig. 3. Car installed line laser scanner system in rear.
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Fig. 5. Vertical distance measurement using line laser.
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Table 1. System specification Table 2. System specification
Spec. Spec.
Camera (pix) 1280X 1024 Camera (pix) 1280X 1024
Lens (mm) 60 Lens (mm) 30
Laser width (mm) 0015 | aser width (mm) 0015
—Laser wavelength (nm) §40 Laser wavelength (nm) 640
Resolution {mm) 002
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Fig. 7. Aluminum foil sample.

a) Target and b) Measurement data
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Fig. 9. Stereo camera system combined with line laser.



Fig. 10. Workpiece sample.
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a) Target and b) Measurement data
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Vision system

Conveyor

Carton boxes

Fig. 11. Robot picks up carton box and places it onto
conveyor.Carton boxes of different sizes can be

handled at same time.

Fig. 12. Robot takes target from box and places it onto

conveyor.
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Fig. 13. Stereo camera system.
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Fig. 14. Calculation of target edges.
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Fig. 16. Phase shifting of projected pattern.
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Fig. 17. Measurement data.
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Table 3. System specification

Spec.
Stereo camera | Projection
Sensor_distance (mm) 370 395
Work distance (mm) 810 770
Resolution (mm) 054 047
Camera (pix) 640X 480 640X 480
Lens (mm) 12 12

Table 4. Measurement results.

Stereo camera Projection
Theoretical | Measurement Error MMeasure ment Error
(mrm) (ram) (rom) (ram) (mm)
10 0861 -0139 1.003 0.003
20 15972 -0.028 1999 -0.001
30 2861 -0139 3.023 0023
40 4024 0024 3877 -0023
50 4845 -0155 5.030 0030
60 5.005 0.005 5862 -0.038
70 6.936 -0064 6.968 -0032
80 8.009 0.009 7978 -0.022
50 8855 -0045 5.954 -0.006
100 10,023 0023 10.022 0022
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Fig. 18. Comparison of stereo camera and projection

systems.
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Table 5. System specification.

Spec.
Sensor distance (mm) 140
Work distance (mm) 300
Resolution (mm) 0019
Field of view (mm) 50X 37
Camera (pix) 2592 X 1944
Lens {mm) 35

Fig. 19. Vertical distance measurment using plane

fitting.

Table 6. Measurement results.

Theoretical RMS Theoretical RMS
{mm) {mm) {mm) {mm)
oM 0.0008 0.1 0.0014
002 0.0034 02 0.0018
003 0.0007 0.3 0.0028
004 0.0008 04 0.0026
Q.05 00016 05 0.0074
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Fig. 20. Robot picking system.
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